Section 1: Diffuse Layer Model (DLM)
Two reasonable approaches were commonly used to scale surface complexation DLM. One (Method 1) is on the basis of Fe content (mol sites mole Fe -1 ) and the specific surface area (600 m 2 /g) specified in the original model, regardless of any independent experimental surface area measurement. Method 1 is the default method for many common surface complexation models (Waite et al., 1994; Dzombak and Morel, 1990) . The another one (Method 2) is to scale to specific surface area while keeping the original model site density constant (sites nm -2 ), which necessarily changes the number of moles of sites per mole of Fe specified in the original model (Loganathan et al., 2009) .
In this study, the synthesis of iron oxide-coated sand (IOCS) was expected to be essentially completely crystalline (goethite). However, the ammonium oxalate extraction indicated the presence of amorphous Fe (18 ± 1.4 %) in iron coated oxide sands. We concluded that iron oxide-coated sand (IOCS) consisted of a mixture of both amorphous Fe oxides and crystalline goethite. Therefore, the first approach of surface complexation DLM (Method 1), which requires only surface protonation constants (Table S1 ) and the total number of surface sites was tested (Veselskáa et al., 2016) . Previous studies have demonstrated that for Fe oxide-coated sand that contains both crystalline and amorphous Fe minerals, using the same intrinsic surface complexation constants was supported by similar intrinsic surface complexation constants for both amorphous (HFO) and crystalline (goethite) Fe oxides (Mathur and Dzombak, 2006) . First, the equilibrium sorption (Si) was obtained by using 2-pK DLM at a specific Mo(VI) binding site i and reaction pH. Figure S1 showed that adsorption isotherms of Mo(VI) reactions with IOCS calculated by 2-pK DLM model under various pH conditions. From equation (3) and (4) 
